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SURFACE LIGHTING DEVICE AND LIQUID CRYSTAL DISPLAY DEVICE 

USING THE SAME 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a surface lighting 
device and a liquid crystal display device including the 
surface lighting device, and in particular to the surface 
lighting device which realizes a surface light source by 
arranging LEDs (Light Emitting Diode), which are capable of 
emitting light of primary colors of red, green and blue, or 
LEDs , which emit light of two or more kinds of colors in a 
complementary color relation, and the liquid crystal display 
device which attains high luminance even on a large display 
area by including the surface lighting device. 

Description of the Related Art 

Examples of a backlight unit incorporated in a liquid 
crystal display device include a sidelight or direct type 
backlight unit using a cold cathode tube and a sidelight type 
backlight unit using an LED. However, the cold cathode tube 
has problems in that high voltage is required for an inverter 
and that mercury is contained and, to make matters worse, 
has a problem in that a color reproduction range is narrow. 

Thus, it is the mainstream in recent years to use an 
LED as a light source . Conventional examples will be described 
below. 
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A display device 160 of a conventional example 1 shown 
in Fig, 23 is characterized by including: a diffusion plate 
1; a light guide plate 18 which is set behind the diffusion 
plate 1; and a red light-emitting LED 7 , a blue light-emitting 
LED 8 and a green light -emitting LED 9 which are arranged 
on the side of the light guide plate 18 and carry out lighting, 
and in that light from the light -emitting LEDs in the light 
guide plate 18 is mixed and the light is diffused on the 
diffusion plate 1, whereby surface lighting is realized 
( JP-A-2002-341797) . 

In addition, a liquid crystal display device 170 of a 
conventional example 2 shown in Fig. 24 is characterized by 
including: a liquid crystal display panel 13; a prism sheet 
11 which is set behind the liquid crystal display panel 13; 
a first diffusion plate 14 which is set behind the prism sheet 
11; a substrate 4 which is set behind the first diffusion 
plate 14 and is mounted with plural white LEDs 12 ; and a second 
diffusion plate 15 which is set behind the substrate 4 and 
is used for taking in extraneous light, and in that white 
light from the white LEDs is supplied and extraneous light 
is taken in to light the liquid crystal display panel 
two-dimensionally ( JP-A-2002-311412 ) . 

Moreover, a liquid crystal display device 180 of a 
conventional example 3 shown in Fig. 25 is characterized by 
including: a liquid crystal display panel 13; a diffusion 
plate 1 which is arranged behind the liquid crystal display 
panel; a light guide plate 18 which is arranged behind the 
diffusion plate 1; a transparent plate 16 which is set behind 
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the light guide plate 18; a substrate which is set behind 
the transparent plate 16 and includes red light -emitting LEDs 
7 , blue light -emitting VFDs (vacuum fluorescent displays) 
17, green light-emitting LEDs 9 and a reflection plate 2 which 
is arranged so as to be laid among the LEDs and the VFDs; 
and sidelights 20 which are arranged on the sides of the light 
guide plate 18, and in that the red light -emitting LEDs 7, 
the blue light -emitting VFDs 17 and the green light -emitting 
LEDs 9 can emit light independently for each single color 
and are lit almost simultaneously in a short time and in order 
for obtaining white light ( JP-A- 6 -018882 , JP-A-2002-2 58815 ) . 
In addition, in the liquid crystal display device 180 of the 
conventional example 3, light from the LEDs is transmitted 
through the transparent plate 16 to be made incident on the 
light guide plate 18, mixed, and diffused on the diffusion 
plate 1, whereby surface lighting is supplied to the liquid 
crystal display panel 13. Further, the reflection plate 2 
is useful for returning the light, which has returned from 
the diffusion plate 1 or the transparent plate 16, to the 
liquid crystal display panel 13 again, and increasing 
luminance of the surface lighting . Here , the reflection plate 
2 is set so as to avoid a metal -embedded PCB 5, on which a 
circuit for driving light -emitting elements such as the red 
LED 7 or wiring for sending signals is disposed, as structural 
example 2 of an LED part and a reflection plate in the 
conventional example 3 shown in Fig. 26. 

In the display device 160 of the conventional example 
1, since LEDs are arranged at corners or sides of a light 
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guide plate, there is a problem in that high luminance cannot 
be attained on a large display area. 

In addition, in the liquid crystal display device 170 
of the conventional example 2, white LEDs are used, but the 
white LEDs have a problem in that the range of color 
reproducibility is narrow, since the white is made by emitting 
blue color light f romblue LCD to ayellow fluorescent material . 

Moreover, in the surface lighting of the liquid crystal 
display 180 of the conventional example 3, since LEDs of 
different colors are used, there is a problem in that unevenness 
of colors and unevenness of luminance due to unbalance of 
amounts of light among the LEDs , which emit light of different 
colors, cannot be overcome easily. 

SUMMARY OF THE INVENTION 

In order to solve the above -mentioned problems , a surface 
lighting device in accordance with a first aspect of the present 
invention is characterized by at least including: 

a surface light source in which linear light sources 
having light-emitting elements, which corresponds to 
respective colors among combinations of plural colors at least 
including three primary colors of light, arranged in series 
are arranged in a predetermined order; 

a reflection plate which is laid so as to fill spaces 
among the light -emitting elements constituting the linear 
light sources; 

a substrate on which the surface light source and the 
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reflection plate are set; and 

a diffusion plate which is located above the surface 
light source and the reflection plate, and in that 

non-light-emitting portions of the light emitting 
elements are covered by the reflection plate. 

In order to solve the above-mentioned problems , a surface 
lighting device in accordance with a second aspect of the 
present invention is characterized by at least including: 

a surface light source in which linear light sources 
having light-emitting elements, which corresponds to 
respective colors among combinations of plural colors at least 
including three primary colors of light, arranged in series 
are arranged in a predetermined order; 

a reflection plate which is laid so as to fill spaces 
among the light -emitting elements constituting the linear 
light sources; 

a substrate which has linear pro jected portions arranged 
at a fixed interval and on which the surface light source 
and the reflection plate are set; and 

a diffusion plate which is located above the surface 
light source and the reflection plate, and in that 

the linear light sources are arranged on slopes or sides 
of the linear pro jected portions arranged at the fixed interval 
on the substrate, and 

an irradiation angle, at which an amount of light of 
the light -emitting elements corresponding to at least one 
color of the plural colors is maximized according to the 
interval of the linear projected portions and an interval 
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between the diffusion plate and the substrate , is set according 
to an angle of the slopes or the sides of the linear projected 
portions . 

In addition, in order to solve the above-mentioned 
problems , a surface lighting device in accordance with a third 
aspect of the present invention is characterized by at least 
including: 

a surface light source in which linear light sources 
having light-emitting elements, which corresponds to 
respective colors among combinations of plural colors at least 
including three primary colors of light, arranged in series 
are arranged in a predetermined order and at a fixed interval; 

light irradiation angle correcting means in 
light -emitting portions or on the light emitting portions 
of the light -emitting elements; 

a reflection plate which is laid so as to fill spaces 
among the light -emitting elements constituting the linear 
light sources; 

a substrate on which the linear light sources and the 
reflection plate are set; and 

a diffusion plate which is located above the linear light 
sources and the reflection plate, and in that 

an irradiation angle, at which an amount of light is 
maximized, is set by the light irradiation angle correcting 
means on the light -emitting portion of the linear light sources 
corresponding to at least one color among the plural colors 
according to the interval of the linear light sources and 
an interval between the diffusion plate and the substrate . 
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Further, in order to solve the above -mentioned problems , 
a surface lighting device in accordance with a fourth aspect 
of the present invention is characterized by at least 
including: 

a surface light source in which light -emitting element 
groups having at least three light-emitting elements, which 
correspond to at least three primary colors of light, arranged 
to be contiguous with vertexes of a triangle are arranged 
in a matrix shape; 

a substrate on which the light-emitting element groups 
are arranged; and 

a diffusion plate which is located above the surface 
light source, and in that 

the light -emitting element groups are arranged to be 
deviated every other column or row such that a positional 
relation among the light-emitting element groups is a delta 
shape , and 

a row interval, a column interval, and an arrangement 
angle of the light -emitting element groups are adjusted such 
that, when it is assumed that an average sum of amounts of 
light calculated from a sum of amounts of light of the single 
color light -emitting elements is 100%, a sum of amounts of 
light of the respective single color light -emitting elements 
at a center of gravity of the delta shape and a center of 
gravity of a diamond shape formed by two delta shapes is between 
75% and 125%. 

Moreover , in order to solve the above-mentioned problems , 
a liquid crystal display device in accordance with a fifth 
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aspect of the present invention is characterized by at least 
including: one of the surface lighting devices according to 
the first to the fourth aspects of the present invention; 
and a liquid crystal display panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings : 

Fig. 1 is a diagram showing a direct type backlight unit 
structure of a surface illumination device in accordance with 
a first embodiment; 

Fig. 2 is a diagram showing an example of structures 
1-1 of an LED portion and a reflection plate in the first 
embodiment ; 

Fig. 3 is a diagram showing an example of the structures 
1-2 of the LED portion and the reflection plate in the first 
embodiment ; 

Fig. 4 is a diagram showing a surface lighting device 
in accordance with a second embodiment ; 

Fig. 5A is a diagram showing a relation between an 
irradiation angle and an amount of light of an LED element 
in the case in which an irradiation angle indicating a peak 
amount of light is 4 5 degrees or more; 

Fig . 5B is a diagram showing a relation between a position 
to be irradiated and an amount of light in the case in which 
an irradiation angle indicating a peak amount of light is 
45 degrees or more; 

Fig . 6 is a diagram showing a relation among a peak amount 
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of light irradiation angle, irradiation intensity, and 
visibility; 

Fig. 7 is a diagram showing a surface lighting device 
in accordance with a third embodiment of the present invention ; 

Fig. 8 is a diagram showing a surface lighting device 
in accordance with a fourth embodiment of the present 
invention; 

Fig. 9A is a diagram showing a relation between an 
irradiation angle and an amount of light of an LED element 
in the case in which an irradiation angle indicating a peak 
amount of light is less than 45 degrees; 

Fig . 9B is a diagram showing a relation between a position 
to be irradiated and an amount of light in the case in which 
an irradiation angle indicating a peak amount of light is 
less than 45 degrees; 

Fig. 10 is a diagram showing a surface lighting device 
in accordance with a fifth embodiment of the present invention; 

Fig. 11 is a diagram showing a surface lighting device 
in accordance with a sixth embodiment of the present invention ; 

Fig. 12 is a diagram showing a surface lighting device 
in accordance with a seventh embodiment of the present 
invention ; 

Fig. 13 is a diagram showing a relation between 
fluctuation in an amount of light and visibility on a lower 
surface of a diffusion plate; 

Fig. 14 is a diagram showing a surface lighting device 
in accordance with an eighth embodiment of the present 
invention; 
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Fig. 15 is a diagram showing a surface lighting device 
in accordance with a ninth embodiment of the present invention ; 

Fig. 16 is a diagram showing a relation between an E 
point position and visibility; 

Fig. 17 is a diagram showing an arrangement of 
light -emitting elements in a surface lighting device in 
accordance with a tenth embodiment of the present invention; 

Fig. 18 is a diagram showing an arrangement of 
light -emitting elements in a surface lighting device in 
accordance with an eleventh embodiment of the present 
invention; 

Fig. 19 is a diagram showing an arrangement of 
light -emitting elements in a surface lighting device in 
accordance with a twelfth embodiment of the present invention ; 

Fig. 20 is a diagram showing an arrangement of 
light -emitting elements in a surface lighting device in 
accordance with a thirteenth embodiment of the present 
invention ; 

Fig. 21 is a sectional view of a display portion of a 
liquid crystal display device in accordance with a fourteenth 
embodiment of the present invention; 

Fig. 22 is a diagram showing the liquid crystal display 
device in accordance with the fourteenth embodiment of the 
present invention ; 

Fig. 23 is a diagram showing a display device of a 
conventional example 1; 

Fig. 24 is a diagram showing a liquid crystal display 
device of a conventional example 2; 
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Fig. 25 is a diagram showing a liquid crystal display 
device of a conventional example 3; and 

Fig. 26 is a diagram showing an example of structures 
of an LED portion and a reflection plate in the conventional 
example 3 . 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



A surface lighting device shown in Fig. 1 includes; 
linear light sources in which LED elements 3 are arranged 
continuously; a reflection plate 2 which fills spaces among 
the LED elements 3; a substrate 4 on which the LED elements 
3 and the reflection plate 2 are set and which is made of 
a material such as an aluminum plate and also serves as a 
heat radiation plate; and a diffusion plate 1 which is located 
in an upper position and is transparent but diffuses light. 
Here, the reflection plate 2 which fills spaces among the 
LED elements 3 means the reflection plate 2 which is arranged 
on a metal -embedded PCB 5 # on which non-light-emitting 
portions of the LED elements 3 and wiring or a circuit for 
driving the LED elements 3 are disposed, as shown in a sectional 
view and a plan view illustrating an example 1-1 of structures 
of an LED portion and a reflection plate in a first embodiment 
of Fig. 2. In addition, the reflection plate 2 which fills 
spaces among the LED elements 3 may be the reflection plate 
2 having through-holes in which the light-emitting portions 
of the LED elements 3 fit are opened such that the reflection 
plate 2 covers portions other than the LED light -emitting 



11 



portion as shown in a sectional view and a plan view illustrating 
an example 1-2 of structures of an LED portion and a reflection 
plate in the first embodiment of Fig. 3. 

By arranging the reflection plate 2 as shown in Figs. 
2 and 3, since a surface area cover rate of the reflection 
plate 2 can be increased to 94% or more as shown in Table 
1, there is an effect that unevenness of luminance can be 
improved significantly . 
Table 1 





rate of a reflection 
plate covering a 

surface area 
(to area of base) 


light use efficiency 

(amount of light 
transmitted through a 
diffusion plate / amount 
of emitted light) 


structure 2 
( conventional 
structure) 


80 % 


47 % 


structure 1-1 


85 % - 95 % 


61 % 


structure 1-2 


95 % or more 


87 % 



Here, concerning an example 2 of structures of an LED 
portion and a reflection plate in a conventional example 3, 
an example 1-1 of structures of an LED portion and reflection 
plate in a third embodiment and an example 1-2 of structures 
of an LED portion and a reflection plate in the third embodiment , 
a rate of a reflection plate covering a substrate surface 
is calculated, and light use efficiency, which is a ratio 
of an amount of light transmitted through a diffusion plate 
and an amount of emitted light , is also calculated, and results 
of the calculation are arranged in table 1 such that the results 
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can be compared. Note that, in calculating the surface cover 
rate and the light use efficiency, the calculation was 
performed with conditions that a diameter of a lens of an 
LED element was 6 mm # a width of a reflection plate was 24 
mm, a line pitch of liner light sources consisting of LED 
elements was 120 mm, and a gain of the reflection plate was 
0.8. In addition, as a material of the reflection plate, an 
aluminum plate, white polyester (foamed and mixed with a 
diffusion material) , and silver vapor deposition polyester 
are possible. However, in the calculation of the light use 
efficiency, it was assumed that white polyester was used. 

A surface lighting device shown in Fig. 4 includes: 
linear light sources in which LED elements 3 having prisms 
6 adhered to light-emitting surfaces thereof are arranged 
continuously; the reflection plate 2 which fills spaces among 
the LED elements 3; the substrate 4 on which the LED elements 
3 and the reflection plate 2 are set and which is made of 
a material such as an aluminum plate and also serves as a 
heat radiation plate ; and the diffusion plate 1 which is located 
in an upper position and is transparent but diffuses light. 
Here, in Fig. 4, the reflection plate 2 which fills spaces 
among the LED elements 3 simply means the reflection plate 
2 which fills the spaces among the LED elements 3 as in the 
conventional example. However, the reflection plate 2 which 
fills spaces among the LED elements 3 may be the reflection 
plate 2 which fills spaces among LED elements as shown in 
Figs. 2 and 3. 

By adhering the prism 6 on the light -emitting surface 
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of the LED element 3, it becomes possible to arbitrarily set 
an irradiation angle at a peak amount of light of the respective 
LED elements 3 . In addition , mirrors or diff users can be used 
in the same way as prisms 6. Therefore, a light emission 
pattern with a light emission peak angle at 45 degrees or 
more as shown in Fig. 5A can be realized. There is an effect 
that a fixed amount of light can be obtained regardless of 
a light source position according to overlapping of light 
from plural linear light sources as shown in Fig. 5B. 
Consequently, an effect can be obtained in that unevenness 
of color is not visually recognized even by a visual recognition 
test for unevenness of color as shown in Fig. 6. Here, in 
Figs. 5A and 5B, 0p indicates an irradiation angle at which 
an amount of light of an LED element is maximized, <))0 indicates 
an amount of light at an irradiation angle 0 degree, and 4>p 
indicates a peak amount of light. In addition. Fig. 5A shows 
a relation between an irradiation angle and an amount of light 
of an LED element, and Fig. 5B shows an amount of light 
immediately below a diffusion plate in a range of +2H to -2H 
with a light source as a start point assuming that a distance 
from the substrate 4 to the diffusion plate 1 is H. On the 
other hand, in Fig. 6, the horizontal axis indicates a peak 
light amount angle of an LED element , and the vertical angle 
indicates a value found by dividing a peak amount of light 
of the LED element by an amount of light at an irradiation 
angle 0. In Fig. 6, concerning surface light sources, which 
are constituted by LED elements with treatment such as 
translucent treatment applied to a lens or a prism of a 
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light -emitting portion thereof to adjust the amount of light 
and the peak light amount irradiation angle, surface light 
sources in which unevenness of color is not visually recognized 
are indicated by a white circle, and surface light sources 
in which unevenness of color is visually recognized are 
indicated by a black circle, and the surface light sources 
are represented together with optical characteristics 
thereof . 

Incidentally, in Fig. 4, an irradiation angle , at which 
luminance of the LED element 3 is maximized, is adjusted by 
providing the prism 6 on the LED element 3. However, the 
irradiation angle may be adjusted by other light irradiation 
angle adjusting means . For example , means such as deformation 
of the light-emitting surface of the LED element 3, a change 
of an attachment angle of a light-emitting element, and the 
like may be adopted . In addition , the light irradiation angle 
adjusting means is not required to be on the LED element 3 
but may be in the LED element 3 . 

A surface lighting device shown in Fig. 7 is 
characterized by including; linear light sources in which 
the LED elements 3 are arranged continuously; the reflection 
plate 2 which fills spaces among the LED elements 3; the 
substrate 4 on which the LED elements 3 and the reflection 
plate 2 are set and which is made of a material such as an 
aluminum plate and also serves as a heat radiation plate; 
a heat sink 19 which transmits heat from the LED elements 
3 to the heat radiation plate; and the diffusion plate 1 which 
is located in an upper position and is transparent but diffuses 
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light, and in that the linear light sources are arranged on 
a slope with linear projected portions protruding from the 
substrate 4 . Here , the "reflection plate 2 which fills spaces 
among the LED elements 3" means the reflection plate 2 which 
is arranged as shown in Figs . 2 and 3 , but may be the reflection 
plate 2 which is arranged as shown in Fig. 4. 

By setting the LED elements 3 on the slope, in the case 
in which the LED elements 3, which are continuously arranged 
on both sides of the slope, are considered as linear light 
sources, it becomes possible to set an irradiation angle at 
a peak amount of light to an arbitrary angle. Therefore, a 
light emission pattern with a light emission peak angle at 
4 5 degrees or more as shown in Fig. 5A can be realized. 
According to a visual recognition test for unevenness of color 
as shown in Fig. 6, there is an effect that, visual recognition 
of unevenness of color can be reduced. 

A surface lighting device shown in Fig. 8 includes; 
linear light sources in which the LED elements 3 are arranged 
continuously; a heat sink 19 which transmits heat from the 
LED elements 3 to a heat radiation plate; the reflection plate 
2 which fills spaces among the linear light sources; the 
substrate 4 on which the LED elements 3 and the reflection 
plate 2 are set and which is made of a material such as an 
aluminum plate and also serves as a heat radiation plate; 
and the diffusion plate 1 which is located in an upper position 
and is transparent but diffuses light, and the linear light 
sources are arranged on both sides of a vertical plate 
protruding from the substrate 4 . Here, the "reflection plate 
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2 which fills spaces among the linear light sources" means 
the reflection plate 2 which is arranged as shown in Figs. 
2 and 3, but may be the reflection plate 2 which is arranged 
as shown in Fig. 4. 

By setting the LED elements 3 both the sides of the 
vertical plate continuously, in the case in which the 
continuously arranged LED elements 3 are considered as linear 
light sources , the same state as setting the irradiation angle 
at the peak amount of light to 90 degrees is realized as shown 
in Fig. 8. Therefore, according to a visual recognition test 
for unevenness of color as shown in Fig. 6, there is a further 
effect that visual recognition of unevenness of color can 
be reduced. 

A surface lighting device shown in Fig. 10 is 
characterized by including ; green linear light sources G-LED35 
in which green LED elements having the prisms 6 adhered to 
light -emitting surfaces thereof are arranged continuously; 
blue linear light sources B-LED36 in which blue LED elements 
having the prisms 6 adhered to light -emitting surfaces thereof 
are arranged continuously; red linear light sources R-LED34 
in which red LED elements having the prisms 6 adhered to 
light-emitting surfaces thereof are arranged continuously; 
the reflection plate 2 not illustrated in the figure which 
fills spaces among the linear light source; the substrate 
4 on which the LED elements 3 of the respective colors and 
the reflection plate 2 are set and which is made of a material 
such as an aluminum plate and also serves as a heat radiation 
plate; and the diffusion plate 1 which is located in an upper 
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position and is transparent but diffuses light, and in that 
the prisms 6 are adhered to the light-emitting surfaces of 
the LED elements of the respective primary colors to make 
it possible to change maximum light -emitting angles of the 
LED elements of the respective colors. In addition, as shown 
in Fig. 10, the surface lighting device is characterized in 
that, when a height from the substrate 4 to the diffusion 
plate 1 is H, and a period of repetition of a set of linear 
light-emitting sources , which consists of the red linear light 
source R-LED34 indicated by sign R, the blue linear light 
source B-LED36 indicated by sign B, and the green linear light 
source G-LED35 indicated by sign G, is L, the following 
expression is satisfied. 

L «s 2H x tan (maximum light -emitting angle of an LED 
element) . . . expression 1 

According to the surface lighting device of Fig. 10, 
even in the case in which the maximum light -emitting angle 
cannot be set to 45 degrees or more as shown in Fig. 9A, and 
a fixed amount of light cannot be obtained immediately below 
the diffusion plate 1 when the interval H between the diffusion 
plate 1 and the substrate 4 is H = (1/2) x L as shown in Fig. 
9B # since the interval between the diffusion plate 1 and the 
substrate 4 is set as shown in expression 1, there is an effect 
that a fixed amount of light can be obtained immediately below 
the diffusion plate 1 and unevenness of color can be reduced. 
Here, 0p indicates an irradiation angle at which an amount 
of light of an LED element is maximized, <J)0 indicates an amount 
of light at an irradiation angle 0, and <j)p indicates a peak 
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amount of light . In addition , Fig . 9A shows a relation between 
an irradiation angle and an amount of light of an LED element. 
Fig. 9B shows an amount of light immediately below a diffusion 
plate in a range of +2H to -2H horizontally with a light source 
as a start point assuming that a height from the substrate 
4 to the diffusion plate 1 is H. 

Incidentally, in the surface lighting device shown in 
Fig. 10, an irradiation angle, at which luminance of the LED 
elements of the respective colors is maximized, is adjusted 
by providing the prisms 6 on the LED elements of the respective 
colors. However, the irradiation angle may be adjusted by 
other light irradiation angle adjusting means. For example, 
means such as deformation of the light -emitting surfaces of 
the LED elements of the respective colors, a change of an 
attachment angle of a light-emitting element, and the like 
may be adopted. In addition, the light irradiation angle 
adjusting means is not required to be on the LED elements 
of the respective colors, but may be in the LED elements of 
the respective colors . Note that , although red , blue and green 
are selected as a combination of plural colors , the same effect 
is realized even if cyan, magenta, yellow and the like, which 
are intermediate colors, are further added. 

A surface lighting device shown in Fig. 11 is 
characterized by including; green linear light sources G-LED35 
in which green LED elements having the prisms 6 adhered to 
light-emitting surfaces thereof are arranged continuously; 
blue linear light sources B-LED36 in which blue LED elements 
having the prisms 6 adhered to light -emitting surfaces thereof 
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are arranged continuously; red linear light sources R-LED34 
in which red LED elements having the prisms 6 adhered to 
light-emitting surfaces thereof are arranged continuously; 
the reflection plate 2 not illustrated in the figure which 
fills spaces among the linear light source; the substrate 
4 on which the LED elements 3 and the reflection plate 2 are 
set and which is made of a material such as an aluminum plate 
and also serves as a heat radiation plate; and the diffusion 
plate 1 which is located in an upper position and is transparent 
but diffuses light, and in that the prisms 6 are adhered to 
the light-emitting surfaces of the LED elements of the 
respective primary colors to make it possible to change maximum 
light-emitting angles of the LED elements of the respective 
colors • In addition , as shown in Fig . 10 , the surface lighting 
device is characterized in that, when a height from the 
substrate 4 to the diffusion plate 1 is H, and a period of 
repetition of a set of linear light-emitting sources, which 
consists of the red linear light source R-LED34 indicated 
by sing R, the blue linear light source B-LED36 indicated 
by sign B, and the green linear light source G-LED35 indicated 
by sign G, is L, the height H and the period L are adjusted 
to put an amount of light in the surface within a range of 
80% to 125% in the case in which an average amount of light 
in the surface is assumed to be 100%. 

Therefore, according to the surface lighting device 
shown in Fig. 11, in the case in which, for example, it is 
assumed that $0 is an amount of light at an irradiation angle 
0, 4>2 is an amount of light at an irradiation angle 0, and 
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<|>1 is an amount of light at an irradiation angle 6' , an amount 
of light immediately above the green linear light sources 
G-LED35 is represented as ((|)0 + 2 x (|)2 x COS36) . There is 
an effect that fluctuation of an amount of light in the surface 
represented by an amount of light immediately above the center 
of two columns of the green linear light sources G-LED35 (2 

x (j)l x COS36') can be reduced, a substantially fixed amount 
of light can be obtained immediately below the diffusion plate 
1 , and unevenness of color can be reduced . Note that , although 
red, blue and green are selected as a combination of plural 
colors, the same effect is realized even if cyan, magenta, 
yellow and the like , which are intermediate colors , are further 
added . 

A surface lighting device shown in Fig. 12 includes; 
linear light sources in which the LED elements 3 are arranged 
continuously; the reflection plate 2 not shown in the figure 
which fills spaces among the linear light sources; the 
substrate 4 on which the LED elements 3 and the reflection 
plate 2 are set and which is made of a material such as an 
aluminum plate and also serves as a heat radiation plate; 
and the diffusion plate 1 which is located in an upper position 
and is transparent but diffuses light. Here, the diffusion 
plate 1 is a diffusion plate formed of a transparent acrylic 
resin plate provided with recesses and protrusions for 
scattering light on a surface thereof or a diffusion plate 
formed of transparent acrylic resin with particles for 
scattering light contained therein and formed in a plate shape . 
Thus, the diffusion plate constituting the surface lighting 
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device shown in Fig. 11 is characterized in that a gain is 
limited to about 1.5 to 0.8 by adjusting a degree of recessed 
and protrusions on the surface, a size of the scattering 
particles and a thickness of the diffusion plate. Note that, 
the gain of the diffusion plate is a value represented by 
the following expression if it is assumed that transmitted 
light of vertical luminance of B candela is obtained when 
incident light of L lux is vertically irradiated on the 
diffusion plate. 

Gain = Jt x (B/L) 

According to the above-mentioned surface lighting 
device, since scattering of light from the respective linear 
light sources is performed moderately, mixture of light from 
the adjacent linear light sources of different colors is 
performed without unevenness . Therefore, as shown in Fig. 
13, since scattering of light is larger as the gain indicates 
a lower value, there is an effect that visibility is improved 
even if fluctuation in an amount of light immediately below 
the diffusion plate due to the linear light sources is large. 
Here, Fig. 13 shows a result of conducting a research on 
visibility with respect to diffusion plates of different types 
with a fluctuation range of an amount of light in the surface 
of a single color on a lower surface of a diffusion plate 
(a range of fluctuation in an amount of light in the surface 
in the case in which an average amount of light in the surface 
is assumed to be 100%) plotted on the horizontal axis and 
visibility (a ratio of persons who are not disturbed by 
unevenness of color among ten subjects ) plotted on the vertical 
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axis. In addition, in the figure, white circles and long 
broken lines indicate visibility with respect to a diffusion 
plate with a gain of about 1.5, black circles and solid lines 
indicate visibility with respect to a diffusion plate with 
a gain of about 1.0, and squares and short broken lines indicate 
visibility with respect to a diffusion plate with a gain of 
about 0.8. The figure indicates that the diffusion plate with 
a smaller gain secures higher visibility even if the 
fluctuation range of an amount of light in the surface is 
large . 

A surface lighting device 100 shown in Fig. 14 is 
characterized by including; linear light sources in which 
red light-emitting LEDs 7, blue light-emitting LEDs 8, and 
green light -emitting LEDs 9 are linearly arranged in a unit 
length LI as groups , and the plural groups are further arranged 
linearly at an interval LI; the reflection plate 2 not shown 
in the figure which fills spaces among the linear light sources ; 
the substrate 4 on which the LED elements 3 and the reflection 
plate 2 are set and which is made of a material such as an 
aluminum plate and also serves as a heat radiation plate; 
and the diffusion plate 1 which is located in an upper position 
and is transparent but diffuses light. In addition, the 
surface lighting device 100 is characterized in that an 
arrangement order of the light-emitting LEDs of the respective 
primary colors is fixed in all the linear light-emitting 
sources , the linear light sources are arranged at an interval 
of Dl to form a surface light source, the LEDs of the same 
primary color form a square, and a height from the linear 
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light sources to the diffusion plate 1 is HI . 

According to the surface lighting device 100 shown in 
Fig. 15, since the LEDs of the same primary color are arranged 
so as to form a square, there is an effect that a range of 
fluctuation in an amount of light in the surface can be reduced 
and white light without unevenness of color can be obtained 
by composition of light of respective primary colors. Note 
that, although red, blue and green are selected as a combination 
of plural colors, the same effect is realized even if cyan, 
magenta, yellow and the like, which are intermediate colors, 
are further added. 

A surface lighting device 110 shown in Fig. 15 is 
characterized by including; linear light sources in which 
red light-emitting LEDs 7, blue light-emitting LEDs 8, and 
green light -emitting LEDs 9 are linearly arranged in a unit 
length LI as groups , and the plural groups are further arranged 
linearly at an interval LI; the reflection plate 2 not shown 
in the figure which fills spaces among the linear light sources ; 
the substrate 4 on which the LED elements 3 and the reflection 
plate 2 are set and which is made of a material such as an 
aluminum plate and also serves as a heat radiation plate; 
and the diffusion plate 1 which is located in an upper position 
and is transparent but diffuses light. In addition, the 
surface lighting device 110 is characterized in that linear 
light sources, in which groups of light -emitting LEDs of 
primary colors arranged in an order of red, green and blue 
are arranged linearly, and linear light sources, in which 
groups of light -emitting LEDs of primary colors arranged in 
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an order of red, green and blue are arranged linearly, are 
arranged alternately at an interval Dl to form a surface light 
source, the LEDs of the same primary color form a triangle, 
and a height from the linear light sources to the diffusion 
plate 1 is HI . Moreover, the surface lighting device 110 is 
characterized in that , in linear light sources A and B adjacent 
to each other, when a center point C is defined as shown in 
Fig. 15, the height HI, the interval Dl , and an irradiation 
direction at a maximum amount of light of LED elements are 
adjusted such that a position E, where an extension of an 
irradiation direction at a maximum amount of light of LEDs 
constituting an arbitrary linear light source reaches the 
diffusion plate 1, goes beyond the center point C. 

According to the surface lighting device 110 shown in 
Fig. 15, since the LEDs of the same primary color form a triangle , 
there is an effect that a range of fluctuation in an amount 
of light in the surface of a single color can be reduced, 
and unevenness of luminance can be reduced. In addition, in 
linear light sources A and B adjacent to each other, when 
a center point C is defined as shown in Fig. 15, the height 
HI, the interval Dl, and an irradiation direction at a maximum 
amount of light of LED elements are adjusted such that a position 
E, where an extension of an irradiation direction at a maximum 
amount of light of LEDs constituting an arbitrary linear light 
source reaches the diffusion plate 1, goes beyond the center 
point C, whereby there is also an effect that a range of 
fluctuation in an amount of light in the surface of a single 
color can be reduced , and visibility is improved as the position 
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E is closer to a position immediately above the adjacent light 
source B as shown in Fig. 16. Here, in Fig. 16, the vertical 
axis indicates visibility and the horizontal axis indicates 
a position of the E point. Fig. 16 shows visibility in the 
case in which an irradiation angle at a maximum amount of 
light of LEDs in the linear light source A is adjusted such 
that the E point moves from the linear light source A of 
attention to a position immediately above the adjacent linear 
light source B. Note that, although red, blue and green are 
selected as a combination of plural colors to be white by 
mixing of light , colors in a complementary color relation 
maybe selected. For example, the same effect can be realized 
by a combination of yellow and blue. 

Fig. 17 shows an arrangement of light-emitting element 
groups in a surface lighting device 120 . The surface lighting 
device 120 is characterized by including; a surface light 
source constituted by arranging the red light -emitting LEDs 
7, the blue light -emitting LEDs 8 , and the green light -emitting 
LEDs 9 to be contiguous with each other in a shape of delta 
groups (hereinafter referred to as "A groups") and further 
arranging the A groups in a delta shape (hereinafter referred 
to as "A arrangement"); the reflection plate 2 not shown in 
the figure which fills spaces among the light -emitting LEDs 
of the respective primary colors constituting the surface 
light source; the substrate 4 on which the LED elements 3 
and the reflection plate 2 are set and which is made of a 
material such as an aluminum plate and also serves as a heat 
radiation plate; and the diffusion plate 1 which is located 
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in an upper position and is transparent but diffuses light. 
In addition, the surface lighting device 120 is characterized 
in that, by adjusting the row interval Dl, the column interval 

D2 , and the arrangement angle 8 of the A groups , when sums 
of amounts of light of the LEDs of the respective primary 
colors are compared in a center 1 and a center 2 of a blank 
area in which the light -emitting LED elements of the primary 
colors are not arranged, in the case in which an average value 
of sums of amounts of light is assumed to be 100%, the sum 
of amounts of light is in a range between 75% and 125%. Here, 
the center 1 means a center of gravity of three LED A groups 
in the A arrangement , and the center 2 means a center of gravity 
of four LED A groups in a diamond arrangement consisting of 
two A arrangements. Incidentally, in the case in which 
attention is paid to two LED A groups which face each other 
when the LED A groups are in the A arrangement, it is desirable 
that the LED A groups are arranged such that light -emitting 
elements of different colors face each other . This is because 
the characteristic concerning the sum of amounts of light 
can be easily attained. 

Note that , in arranging the LED A groups such that the 
sum of amounts of light of the LEDs of the respective primary 
colors is within the range of 75% to 125%, it is assumed that 
there is almost no fluctuation in an amount of light among 
LED elements of a single primary color and fluctuation in 
an amount of light among LED elements of primary colors. 
However, even if there is such fluctuation, by further adding 
means such as selection of LED elements and adjustment of 
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electric current applied to LED elements, the fluctuation 
in an amount of light among LED elements of a single primary 
color and the fluctuation in an amount of light among LED 
elements of primary colors can be eliminated almost 
completely. 

According to the surface lighting device shown in Fig. 
17, since LEDs of the respective primary colors are arranged 
to be contiguous with each other in a shape of A groups, and 
the A groups are arranged in a A shape, there is an effect 
that LED elements can be arranged in the surface without 
deviation and, in the case in which attention is paid to single 
primary colors, a uniform amount of light can be obtained 
in the surface, and unevenness of luminance can be reduced. 

Moreover, in one part in the center of the A arrangement 
in which LED elements are not arranged, when sums of amounts 
of light of LEDs of the respective primary colors placed at 

vertexes of the A arrangement, that is, a sum of amounts of 
light of the red LEDs, a sum of amounts of light of the blue 
LEDs, and a sum of amounts of light of the green LEDs are 
compared, in the case in which an average value of sums of 

amounts of light is assumed to be 100%, the LED A groups are 
arranged such that the sum of amounts of light of the LEDs 
of the respective primary colors is within the range of 75% 
to 125% by adjusting a row interval Dl, a column interval 

D2, and an arrangement angle 6. Thus, there is an effect that 
unevenness of color in the case in which light is mixed can 
be reduced. In addition, in two parts in the center of the 
diamond arrangement in which LED elements are not arranged. 
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the LED A groups are also arranged such that the sum of amounts 
of light of the LEDs of the respective primary colors is within 
the range of 75% to 125% by the same operation as that for 
the one part in the center. Thus, there is an effect that 
unevenness of color in the case in which light is mixed can 
be further reduced. Note that, although red, blue and green 
are selected as a combination of plural colors to be white 
by mixing of light, colors in a complementary color relation 
may be selected. For example, the same effect can be realized 
by a combination of yellow and blue. 

Fig. 18 shows an arrangement of light -emitting element 
groups in a surface lighting device 130 . The surface lighting 
device 130 characterized by including; a surface light source 
constituted by arranging the red light-emitting LEDs 7, the 
blue light-emitting LEDs 8, and the green light -emitting LEDs 
9 to be contiguous with each other in a shape of delta groups 
(hereinafter referred to as "A groups" ) and further arranging 
the plural A groups in a square shape (hereinafter referred 
to as "square arrangement" ) ; the reflection plate 2 not shown 
in the figure which fills spaces among the light -emitting 
LEDs of the respective primary colors constituting the surface 
light source; the substrate 4 on which the LED elements 3 
and the reflection plate 2 are set and which is made of a 
material such as an aluminum plate and also serves as a heat 
radiation plate; and the diffusion plate 1 which is located 
in an upper position and is transparent but diffuses light. 
In addition, the surface lighting device 130 is characterized 
in that, by adjusting the row interval Dl, the column interval 
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D2 , and the arrangement angle 0 among the A groups , when sums 
of amounts of light of the LEDs of the respective primary 
colors are compared in a center 1 of a blank area in which 
the light -emitting LED elements of the primary colors are 
not arranged, the sum of amounts of light is in a range between 
75% and 125%. Here, the center 1 means a center of gravity 
of four LED A groups in the square arrangement . Incidentally, 
in the case in which attention is paid to two LED A groups 
which face each other when the LED A groups are arranged in 
a square, it is desirable to arrange the LED A groups such 
that light-emitting elements of different colors face each 
other. This is because the characteristics concerning the 
sum of amounts of light can be easily attained. 

Note that, in arranging the LED A groups such that the 
sum of amounts of light of the LEDs of the respective primary 
colors is within the range of 75% to 125%, it is assumed that 
there is almost no fluctuation in an amount of light among 
LED elements of a single primary color and fluctuation in 
an amount of light among LED elements of primary colors. 
However, even if there is such fluctuation, by further adding 
means such as selection of LED elements and adjustment of 
electric current applied to LED elements, the fluctuation 
in an amount of light among LED elements of a single primary 
color and the fluctuation in an amount of light among LED 
elements of primary colors can be eliminated almost 
completely. 

According to the surface lighting device shown in Fig. 
18, since LEDs of the respective primary colors are arranged 
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to be contiguous with each other in a shape of A groups, and 
the A groups are arranged in a square shape, there is an effect 
that LED elements can be arranged in the surface without 
deviation and, in the case in which attention is paid to single 
primary colors, a uniform amount of light can be obtained 
in the surface, and unevenness of luminance can be reduced. 

Moreover, in one part in the center of the square 
arrangement in which LED elements are not arranged, when sums 
of amounts of light of LEDs of the respective primary colors 
placed at vertexes of the square arrangement, that is, a sum 
of amounts of light of the red LEDs, a sum of amounts of light 
of the blue LEDs, and a sum of amounts of light of the green 
LEDs are compared, in the case in which an average value of 
sums of amounts of light is assumed to be 100%, the LED A 
groups are arranged such that the sum of amounts of light 
of the LEDs of the respective primary colors is within the 
range of 75% to 125% by adjusting the row interval Dl, the 

column interval D2, and the arrangement angle 0. Thus, there 
is an effect that unevenness of color in the case in which 
light is mixed can be reduced. Note that, although red, blue 
and green are selected as a combination of plural colors, 
the same effect can be realized by further adding cyan , magenta , 
yellow and the like, which are intermediate colors. 

Fig. 19 shows an arrangement of light -emitting element 
groups in a surface lighting device 140 . The surface lighting 
device 140 is characterized by including; a surface light 
source constituted by arranging four LED elements, which are 
constituted by the red light -emitting LEDs 7, the blue 
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light -emitting LEDs 8, and the green light-emitting LEDs 9, 
to be contiguous with each other in a shape of groups of a 
square shape (hereinafter referred to as "square shape 
groups") and further arranging the square shape groups in 

a delta shape (hereinafter referred to as "A arrangement"); 
the reflection plate 2 not shown in the figure which fills 
spaces among the light -emitting LEDs of the respective primary 
colors constituting the surface light source; the substrate 
4 on which the LED elements 3 and the reflection plate 2 are 
set and which is made of a material such as an aluminum plate 
and also serves as a heat radiation plate; and the diffusion 
plate 1 which is located in an upper position and is transparent 
but diffuses light. In addition, the surface lighting device 
140 is characterized in that, by adjusting the row interval 
Dl, the column interval D2 , and the arrangement angle 9 among 
the A groups, when sums of amounts of light of the LEDs of 
the respective primary colors are compared in a center 1 and 
a center 2 of a blank area in which the light -emitting LED 
elements of the primary colors are not arranged, in the case 
in which an average value of sums of amounts of light is assumed 
to be 100%, the sum of amounts of light is in a range between 
75% and 125%. Here, the center 1 means a center of gravity 
of three LED square shape groups in the A arrangement , and 
the center 2 means a center of gravity of four LED square 
shape groups in a diamond arrangement consisting of two A 
arrangements. Incidentally, in the case in which attention 
is paid to two LED A groups which face each other when the 
LED A groups are in the A arrangement, it is desirable that 
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the LED A groups are arranged such that light -emitting elements 
of different colors face each other. This is because the 
characteristic concerning the sum of amounts of light can 
be easily attained. 

Note that, in arranging the LED square shape groups such 
that the sum of amounts of light of the LEDs of the respective 
primary colors is within the range of 75% to 125% , it is assumed 
that there is almost no fluctuation in an amount of light 
among LED elements of a single primary color and fluctuation 
in an amount of light among LED elements of primary colors. 
However, even if there is such fluctuation, by further adding 
means such as selection of LED elements and adjustment of 
electric current applied to LED elements, the fluctuation 
in an amount of light among LED elements of a single primary 
color and the fluctuation in an amount of light among LED 
elements of primary colors can be eliminated almost 
completely. 

According to the surface lighting device shown in Fig. 
19, since LEDs of the respective primary colors are arranged 
to be contiguous with each other in square shape groups , and 

the square shape groups are arranged in a A shape, there is 
an effect that LED elements can be arranged in the surface 
without deviation and, in the case in which attention is paid 
to single primary colors, a uniform amount of light can be 
obtained in the surface, and unevenness of luminance can be 
reduced. 

Moreover, in one part in the center of the A arrangement 
in which LED elements are not arranged, when sums of amounts 
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of light of LEDs of the respective primary colors placed at 

vertexes of the A arrangement, that is, a sum of amounts of 
light of the red LEDs, a sum of amounts of light of the blue 
LEDs, and a sum of amounts of light of the green LEDs are 
compared, in the case in which an average value of sums of 
amounts of light is assumed to be 100%, the LED square shape 
groups are arranged such that the sum of amounts of light 
of the LEDs of the respective primary colors is within the 
range of 75% to 125% by adjusting the row interval Dl, the 

column interval D2, and the arrangement angle 6. Thus, there 
is an effect that unevenness of color in the case in which 
light is mixed can be reduced. In addition, in two parts in 
the center of the diamond arrangement in which LED elements 
are not arranged, the LED square shape groups are also arranged 
such that the sum of amounts of light of the LEDs of the 
respective primary colors is within the range of 75% to 125% 
by the same operation as that for the one part in the center. 
Thus, there is an effect that unevenness of color in the case 
in which light is mixed can be further reduced. Note that, 
although red, blue and green are selected as a combination 
of plural colors, the same effect can be realized by further 
adding cyan, magenta, yellow and the like which are 
intermediate colors . 

Fig. 20 shows an arrangement of light-emitting element 
groups in a surface lighting device 150 . The surface lighting 
device 150 is characterized by including: a surface light 
source constituted by arranging four LED elements, which are 
constituted by the red light-emitting LEDs 7, the blue 



34 



light -emitting LEDs 8, and the green light-emitting LEDs 9, 
to be contiguous with each other in a shape of groups of a 
square shape (hereinafter referred to as "square shape 
groups") and arranging the plural square shape groups in a 
square shape (hereinafter referred to as "square 
arrangement" ) ; the reflection plate 2 not shown in the figure 
which fills spaces among the light-emitting LEDs of the 
respective primary colors constituting the surface light 
source; the substrate 4 on which the LED elements 3 and the 
reflection plate 2 are set and which is made of a material 
such as an aluminum plate and also serves as a heat radiation 
plate; and the diffusion plate 1 which is located in an upper 
position and is transparent but diffuses light. In addition, 
the surface lighting device 150 is characterized in that, 
by adjusting the row interval Dl , the column interval D2, 
and the arrangement angle 6 among the square shape groups , 
when sums of amounts of light of the LEDs of the respective 
primary colors are compared in a center 1 of a blank area 
in which the light -emitting LED elements of the primary colors 
are not arranged, the sum of amounts of light is in a range 
between 75% and 125%. Here, the center 1 means a center of 
gravity of three LED square shape groups in the square 
arrangement. Incidentally, in the case in which attention 
is paid to two LED A groups which face each other when the 
LED A groups are in the square arrangement, it is desirable 
that the LED A groups are arranged such that light -emitting 
elements of different colors face each other. This is because 
the characteristic concerning the sum of amounts of light 
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can be easily attained. 

Note that , in arranging the LED square shape groups such 
that the sum of amounts of light of the LEDs of the respective 
primary colors is within the range of 75% to 125% , it is assumed 
that there is almost no fluctuation in an amount of light 
among LED elements of a single primary color and fluctuation 
in an amount of light among LED elements of primary colors. 
However, even if there is such fluctuation, by further adding 
means such as selection of LED elements and adjustment of 
electric current applied to LED elements, the fluctuation 
in an amount of light among LED elements of a single primary 
color and the fluctuation in an amount of light among LED 
elements of primary colors can be eliminated almost 
completely. 

According to the surface lighting device shown in Fig. 
20, since LEDs of the respective primary colors are arranged 
to be contiguous with each other in square shape groups , and 
the square shape groups are arranged in a square shape, there 
is an effect that LED elements can be arranged in the surface 
without deviation and, in the case in which attention is paid 
to single primary colors, a uniform amount of light can be 
obtained in the surface, and unevenness of luminance can be 
reduced . 

Moreover, in one part in the center of the square 
arrangement in which LED elements are not arranged, when sums 
of amounts of light of LEDs of the respective primary colors 
placed at vertexes of the square arrangement, that is, a sum 
of amounts of light of the red LEDs, a sum of amounts of light 
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of the blue LEDs, and a sum of amounts of light of the green 
LEDs are compared, in the case in which an average value of 
sums of amounts of light is assumed to be 100%, the LED square 
shape groups are arranged such that the sum of amounts of 
light of the LEDs of the respective primary colors is within 
the range of 75% to 125% by adjusting the row interval Dl, 

the column interval D2, and the arrangement angle 6. Thus, 
there is an effect that unevenness of color in the case in 
which light is mixed can be reduced. Note that , although red, 
blue and green are selected as a combination of plural colors , 
the sameef f ect can be realized by further adding cyan, magenta, 
yellow and the like which are intermediate colors. 

Incidentally, in the surface lighting devices 120 to 
150 shown in Figs. 17 to 20, a light -emitting element group 
is constituted by three to four light-emitting elements. 
However, the light-emitting element group may be constituted 
by more light -emitting elements. In addition, as types of 
colors of light -emitting elements constituting the 
light -emitting element group, blue, red and green, which are 
primary colors, are used in the above description. However, 
the light -emitting element group may be a combination of blue, 
red, green, cyan, magenta, yellow, and the like and arranged 
at vertexes of a polygon, which has six or more sides, to 
be contiguous with each other. 

Next, a liquid crystal display device 190 shown in Fig. 
22 is characterized by including, as shown in a sectional 
viewof Fig. 21: a display portion which constitutes the surf ace 
lighting device 30 shown in Fig. 1 with a backlight unit and 
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the liquid crystal display panel 13; a liquid crystal display 
panel drive portion 41 which operates with an input signal 
43 inputted; and a power supply 42, and in that the surface 
lighting device 30 further includes: a resistor 31 which 
adjusts an electric current flowing to the red LEDs 
constituting the linear light source R-LED34 ; a resistor 32 
which adjusts an electric current flowing to the green LEDs 
constituting the linear light-source G-LED35; and a resistor 
33 which adjusts an electric current flowing to the blue LEDs 
constituting the linear light source B-LED36 . Since the 
surface lighting device shown in Fig. 1 has less unevenness 
of luminance and is bright , there is an effect that the liquid 
crystal display device can obtain uniform and bright display. 

Note that, in the liquid crystal display device 190, 
the surface lighting device 30 shown in Fig. 1 is used for 
the backlight unit. However, it is also possible to 
manufacture a liquid crystal display device using the surface 
lighting devices 40 to 150 shown in Figs. 4, 7, 8, 10, 11, 
12, 14, 15, 17, 18, 19 and 20. In that case, the effects of 
the respective surface lighting devices can be obtained in 
the liquid crystal display device. 

According to the first and the second aspects of the 
present invention, as described in the first embodiment, a 
substrate surface cover rate by a reflection plate can be 
increased and, even in the case in which white light is used 
for a backlight unit , a surface lighting device with unevenness 
of luminance prevented can be provided . 

In addition, according to the third and the fourth 
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aspects of the present invention, as described in the second 
to the fourth embodiments, even in the case in which white 
light is used for a backlight unit, a surface lighting device 
with unevenness of color prevented can be provided. 

Moreover, according to the fifth aspect of the present 
invention, as described in the fourth embodiment, although 
white light is used for a backlight unit, a liquid crystal 
display device, which incorporates a surface lighting device 
with unevenness of color or unevenness of luminance prevented, 
can be provided. 
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